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Multiprocessor array 



The invention relates to a multiprocessor array in which a plurality of 
processors can asynchronously access a common peripheral unit. 

It is known that in cases where a plurality of processors is arranged to access a 
common peripheral unit the processors are connected thereto via a bus. Accesses on the bus 
necessitate arbitration between the processors. The implementation of such an arrangement is 
complex and the operation thereof is not very efficient. Notably the time required for access 
is no longer deterministic. 

Such multiprocessor arrays are used in communication terminals. Several 
digital signal processors and baseband controller are provided to do different tasks. Such 
communications terminals are privileged built as portable devices. The efficient use of 
capacity of existing processors is very important, because each processor has its own power 
consumption, which is not only depended from the use of capacity of the processor. 

It is an object of the invention to provide a multiprocessor array in which a 
plurality of processors can access a common peripheral unit as simply as possible. 

This object is achieved as disclosed in the characterizing part of claim 1. The 
basic idea of the invention is to provide a shadow register unit within the clock domain of a 
relevant processor; this shadow register unit is constructed so as to be identical to the register 
unit of the peripheral unit. Consequently, the transmission of the relevant data from the 
processor to the peripheral unit can take place without synchronization with another clock 
domain and also without any arbitration. 

Further advantageous embodiments of the invention are disclosed in the 
dependent claims. 

This object is achieved with a communication terminal using a multiprocessor 
array. By using of capacity of existing processors and peripheral components efficiently, with 
the same or better performance of the system, a reduction of production cost will be 
achieved. On the other hand the power consumption is reduced, because of the efficient use 
of existing components, so no further processor or peripheral components capacity is 
necessary, so the no.t needed power for them is saved. 
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This object is also achieved with portable device. Such multiprocessor arrays 
are spread used in electronically devices as mobiles, PDAs and MP3 players etc. 

Additional features and details of the invention will become apparent from the 
following description of an embodiment that is given with reference to the drawing. Therein: 
5 Fig. 1 shows diagrammatically a multiprocessor array in accordance with the 

invention. 

A multiprocessor array includes a first processor shadow register unit 1 which 
operates within a first clock domain, that is, a clock generator domain, and includes a first 
processor 2 and a first shadow register unit 3. The shadow register unit 3 itself consists of 
10 status flags 4 as well as control/data registers 5 which are connected to the processor 2 via 
data transmission lines 6 and 7. The status flags 4 are capable of initiating an interrupt 8 in 
the processor 2. 

There is also provided a second processor shadow register unit 9 which 
operates within a second clock domain, has a construction that is analogous to that of the first 
- ~' 1 5 processor shadow register unit 1 , and includes a processor 1 0, a second shadow register unit 

i 1 1 with status flags 12 and control/data registers 13 with data transmission lines 14 and 15. 
The status flags 12 are connected to the processor 1 0 via an interrupt 16. A series of fiirther 
processor shadow register units of analogous construction may be provided. It is also possible 
"^1 to provide a plurality of processors and associated processor shadow register imits in the 

120 same clock domain. Evidently, the multiprocessor array can also be provided with a single 
processor shadow register unit only. 

The multiprocessor array also includes a peripheral xmit 17 which operates 
within a peripheral clock domain and includes a multiplexer unit 18, a priority unit 19 as well 
as a register unit 20. The peripheral unit 17 may be an infrared interface, a UART (Universal 

25 Asynchronous Receiver Transmitter) interface or a USB (Universal Serial Bus) interface. The 
multiplexer unit 18 is connected, via data transmission lines 21 and 22, to the status flags 4 
and the control/data registers 5, respectively. Furthermore, the multiplexer unit 18 is 
connected to the status flags 12 and to the control/data registers 13 via data transmission lines 
23 and 24. In as far as further processor shadow register units are provided, the multiplexer 

30 unit 1 8 is also connected to the corresponding shadow registers by way of fiirther data 
transmission lines. The register unit 20 includes status flags 25 as well as control/data 
registers 26 which are connected to the multiplexer unit 18 via data transmission lines 27 and 
28, respectively. The shadow register units 3 and 1 1 and any further shadow register units 
have a construction which is identical to that of the register unit 20. The construction is 
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identical at least functionally. The priority unit 19 is connected, via a data transmission line 
29, to the multiplexer unit 18 and applies appropriate control signals thereto. The status flags 
4 and 12 are connected to the priority unit 19 via request lines 30 and 31, respectively. 

The operation of the multiprocessor array will be described in detail 
5 hereinafter. When the processor 2 wishes to use the peripheral unit 1 7 and write in the 

register unit 20 for this purpose, it first writes in the identical shadow register 3 that is present 
in its clock domain. No synchronization problems occur during the writing in the shadow 
register 3, because the shadow register 3 is situated in the same clock domain as the first 
processor 2. Furthermore, there will be no conflicts with the other processors. The writing in 

10 the shadow register 3 terminates the communication with the periphery for the processor 2. 
The processor is notified about possible results or the termination of the task to be transferred 
to the peripheral unit 17 via an interrupt 8. 

Simultaneously with the processor 2 further processors, for example, the 
processor 10, can apply similar requests to their associated shadow register unit 11. The 

15 processors 2 and 10 can thus operate independently from one another and asynchronously 
with respect to one another. The access to the shadow register imits 3 and 1 1 is controlled 
completely by the associated processors 2 and 10, respectively. 

1 When changes have been made in the shadow register unit 3, the priority unit 

19 is informed accordingly via the asynchronous request line 30. The priority xmit 19 decides, 

20 on the basis of priority criteria to be described in detail hereinafter, which request is to be 

dealt with first. When the processor 2 is granted priority, the priority unit 19 controls, via the 
Une 29, the multiplexer unit 18 in such a manner that the contents of the shadow register 3 
are read out by the multiplexer unit 1 8 via the lines 21 and 22. Because static data in the 
shadow register unit 3 is read out during the reading operation, it is not important that the 

25 first clock domain of the processor shadow register unit 1 and the peripheral clock domain 
are not tuned to one another. The transmission of the data may thus take place 
asynchronously. The data read out from the shadow register unit 3 is copied in the register 
unit 20. The peripheral unit 17 then executes its assigned task. In this case, for example, data 
is output to the environment via an infrared interface. In the mean time the priority xmit 19 

30 does not handle any further requests. When the peripheral unit 17 has completed its task, 
corresponding data results and status information is returned to the corresponding shadow 
register unit 3. The peripheral unit 17 is then in the idle state again and the priority unit 19 
can select the next request. As soon as the data results and status information from the 
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peripheral unit 17 have been copied in the shadow register unit 3, an interrupt can be initiated 
so as to inform the processor 2 about the completion of its request. 

The request signals transmitted via the request lines 30 and 3 1 are encoded as 
one-bit signals. This offers the advantage that synchronization of the various clock domains 
5 is not necessary for the transmission of a request signal from the shadov^ register unit 3 or 1 1 
to the priority unit 19. Therefore, the request signal can be transmitted asynchronously. 

The priority unit 19 has various possibilities for allocating priorities to the 
various processors 2 and 10. On the one hand, the underlying principle may be: first-come, 
first-served. The request from the processor that comes next is then processed next. 
1 0 Furthermore, the processors can also be served in their correct order, that is, the processor 2 
is succeeded by the processor 10 and all other processors connected to the peripheral unit 17. 
Moreover, there is a possibility for allocatmg different priorities to the processors. In that 
y. case, for example, the processor 2 would always be privileged over the processor 1 0. The 
:: | priorities may also be statistically distributed. For example, 60% of the time could be 
yril 5 allocated to the processor 2 and 40% of the time to the processor 10. Moreover, a new 
allocation may take place either before each access or only after an explicit release of an 
allocation. In the latter case block processing would be possible. As an alternative for an 
Ci interrupt after the completion of the task it is also possible to test the status by way of the 
rj relevant processor at regular intervals; this is also referred to as polling. 
S^O The multiprocessor array offers the advantage that a processor can always 

0! access a common peripheral unit without conflicting with other processors. A time- 
consuming bus arbitration can thus be avoided and the efficiency of the peripheral unit 
maximized. The clock supply for the individual processors and the peripheral unit may 
remain separate. 



